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FOREWORD 


The format used in this paper is in point form for easy reading. The content is presented to provoke 
thinking about many existing problems. A monograph, which expands slightly on some of the remarks and 
makes further statements and suggestions for research as well as indicating biomedical research being 
supported by the Directorate, is available on request. This document is not intended to state the current 
priorities set by the Directorate but describes the many existing problems which should be investigated and 
supported by various health granting agencies. 
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ABSTRACT 


An analysis of recent biomedical research literature on alcoho! and narcotic abuse will be presented 
in terms of a clinical perspective for the medical management of addicted patients. Under the main 
headings of: predictors, prevention, active treatment, rehabilitation and follow-up, pertinent information 
shall be presented with regard to: a) known facts which may be applied clinically, b) key clinical 
information that is still lacking and c) studies that should be pursued to answer some of the existing clinical 
questions. 


The presentation should provide a framework for a provocative, constructive discussion on the issues 


as well as alert the clinical community to the type of essential research problems that should be 
investigated. 
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INTRODUCTION 


Our present knowledge indicates that pathological dependency on a drug has social, psychological, 
and physical determinants. Pathological drug use is originally a symptom of underlying psychological or 
social problems but in time assumes dimensions (signs) of an independent disease which causes secondary 
complications especially in alcoholism. Approximately 10% of those who do drink develop psychological 
and physiological dependence on alcohol (alcoholism). With opiates the risk of pharmacological addiction is 
considerably higher. Alcohol has become the major drug of abuse among methadone maintenance patients 
(Bihari, 1974). Thus, treatment should encompass addictive illness in its totality and not be concentrated 
solely on a particular drug as well as being highly individualized and related to a person's culture (Rosen, et 
al, 1975): 


The aim of biomedical research is to: 
1. reduce the incidence of drug dependency by finding cause(s) and developing prevention 


programs for those at risk; 


2. reduce the prevalence of drug dependency by early identification and appropriate 
effective treatment of addicted individuals, and; 


3. limit residual disability in those with irreversible damage. 
Biomedical research should be complemented by social research. 


Both areas of alcohol and narcotic addiction are immense in scope. Some highlights in each area of 
alcohol and narcotic addiction are presented to hopefully spark interest in pursuing answers to many 
existing problems and questions. 


In this discussion, treatment shall be considered in a very broad sense under 5 main headings of: 


CLUES 


| AVOID RELAPSE | 
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PREDICTORS —————> PREVENTION; ACTIVE TREATMENT —————> REHABILITATION ————~> FOLLOW-UP 
Including 


I. CLINICAL ASSESSMENT and 
II]. MEDICAL TREATMENT 


From the follow-up we may learn how to avoid relapse and perhaps pick up clues for predictors and 
prevention of the addictive state, thus completing the circle of treatment. Under each of the main 
headings, statements shall be made with respect to: 

1. known facts; 

2. what remains unknown; and 


3. biomedical studies with clinical application that should be done. 


ay ie 
PREDICTORS 


1. Known Facts: 


i) 


ii) 


iii) 


iv) 


v) 


To date, family history has been found to be the strongest predictor of increased vulnerability 
to alcoho! problems (Goodwin, 1974). 


Antisocial behaviour, school difficulties, becoming intoxicated at an early age are strongly and 
consistently predictive of later alcohol and narcotic use and addiction (Goodwin, et al, 1975; 
Helzer, et al, 1975-76). 


Psychopathology appears to have considerable significance in the etiology of addiction (i.e., 
the individual is not prepared to assume adult activities within any culture) (Black and Heald, 
1975; Skinner, et al, 1974). 


In the newborn of chronic alcoholic women, the fetal alcohol syndrome is manifested in the 
form of congenital birth defects which are thought to be due to the direct toxicity of ethanol 
on the developing fetus. Autopsy findings have revealed maldevelopment of the brain (Jones 
and Smith, 1975; Mann, et al, 1975; Root, et al, 1975). 


Animal studies have shown that strains susceptible to morphine are also spontaneously more 
susceptible to alcohol addiction. This may suggest that the general structure of the central 
nervous system (C.N.S.) and its susceptibility to drug dependence is genetically determined 
(Erickson, 1974). 


2. What Remains Unknown: 


i) 


ii) 


No test is available for the potential alcoholic or narcotic addict. 


The pathogenic mechanism for the fetal alcohol syndrome remains unsolved. 


3. Studies to be Done: 


i) 


ii) 


iii) 


iv) 


Determine whether family history, severity, and age of onset of alcohol problems are inter- 
related noting the differences from non-alcoholic pre-drinking psychology, physiology, and 
biochemistry. Why do some children become alcoholics and others do not, i.e., what factors 
lead to compulsive use and what factors sustain controlled use? Study the transition period 
when a young person begins to establish a drinking problem. 


Determine the role of genetic factors by: a) looking for a genetic marker. Such a marker 
would help to predict which relatives of alcoholics are mostly at risk. b) Also look for possible 
biochemical aberrations which may be genetically linked i.e., enzymes defect(s). This could 
lead to a biochemical test similar to a glucose tolerance test used to test for potential 
diabetics. 


Determine whether physiological differences may be responsible for ethnic differences in 
alcohol response. This may lead to a potential test of alcohol sensitivity which may be 
correlated with the development (or absence) of alcoholism. 


Regarding the fetal alcohol syndrome: 


a) Examine the amount and duration of maternal alcoholism necessary to result in the 
fetal alcohol syndrome. 


b) Find the specific cause for the syndrome such as alcohol and/or malnutrition. 
c) Use abortus material to look for biomedical (enzyme) aberrations to be developed into a 


test for the prediction of congenital birth defects in the newborn of chronic alcoholic 
women (alcoholic vs. non-alcoholic women) via amniocentesis. 
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PREVENTION 


1. Known Facts: 


i) 


ii) 


iii) 


iv) 


v) 


Primary prevention prohibits the occurrence of a disease. This may be accomplished by drug 
education in schools especially in children under 12 years of age when it is most effective since 
health behaviour is fairly well established before adolescence. This education is aimed towards 
attitudes of reduction in drug-using behaviour (Tennant, et al, 1973). 


Alcoholic women should be warned about the risk of alcoholism leading to a serious problem in 
the developing fetus. They should be encouraged to practice birth control while trying to 
discontinue alcohol before becoming pregnant (Hanson, et al, 1976). 


The use of alcohol in formulations of medicines presents some potential hazards. The greatest 
danger is to a patient who has a history of alcoholism. Such preparations may cause a relapse 
or even lead to alcoholism over a period of a couple of years. If a patient is being treated with 
disulfiram then a reaction will occur. The pharmacist and physician should be aware of such 
hazards so as to warn the patient of the alcohol content or avoid such preparations. 
Furthermore, the alcohol present in the medicine may have a sedative effect which often may 
be intensified by other drugs (Bailey, 1975; Seixas, 1975). 


Industrial pharmaceutical research is engaged in developing non-abusable synthetic substitutes 
for opiate-like drugs, safer effective methadone formulations, and narcotic antagonists 
(Pachter, 1974). 


Many narcotic addicts have a long-term intermittent serum hepatitis which may be correlated 
with the duration of exposure to hypodermic equipment shared with others (Helmstaedt and 
May, 1975; Sapira, et al, 1968). 


2. What Remains Unknown: 


i) 


ii) 


We do not know the maximum interval between any particular doses at which tolerance to 
Opiates and alcohol is produced in man. 


The prevention of liver and CNS toxicities due to alcohol remain unresolved. The incidence of 
cirrhosis in proven alcoholics is reported to be | in 12. Development of cirrhosis in man 
requires 5 - 20 years of habitual heavy drinking. 


3. Studies to be Done: 


i) 


ii) 


iii) 


iv) 


v) 


Long-term follow-up research should be undertaken to determine the outcome of drug educa- 
tion presented to the pre-12-year-olds. 


Investigate poor intrafamilial relationships which may be a precursor for development of 
personalities that may be susceptible to drug abuse. 


Continue attempts to try to separate agonist from physical dependence properties which may 
aid in discovering a potent analgesic without physical dependence properties. 


Research concerning the prevention of iatrogenic drug dependence is necessary. This may be 
possible with long acting compounds. 


Develop specific alcohol antagonist(s) which may prevent alcoholic toxicities in the liver and 
C.N.S. by helping to avoid tolerance. 


The pharmaceutical industry should be encouraged to screen all new compounds for alcohol 
interaction. Synergistic (additive) effects would serve as a warning to physicians and patients 
to use alcohol with caution while on such medication; while antagonistic effects might lead to 
the discovery of an amethystic (sobering) agent. 


Pyrithioxine (Encephabol-Europe) has been reported to have alcohol antagonist activity in 
certain experimental animal species (Goldstein and Dolce, 1972). 


te 


vi) Study mechanism(s) responsible for alcoholic liver pathology which may lead to rational 
prevention and treatment of alcoholism as well as prediction of susceptibility to alcohol. Liver 
lesions seen in man have been produced in baboons on an adequate diet, making an animal 
model available to carry out such studies. Not all animals developed cirrhosis - why some are 
more susceptible is unknown (Lieber, 1974; Lieber and DeCarli, 1975; Elton, et al, 1975). 


53. 


TREATMENT 


Secondary prevention depends on early diagnosis and treatment of a disease. 


I. Clinical Assessment 


1. Known Facts: 


A. Alcoholism: A thorough clinical assessment of the alcoholic patient is necessary including an under- 
standing of nutritional abnormalities that occur. 


i) 


ii) 


iii) 


iv) 


v) 


Criteria or guidelines have been established for the proper diagnosis and evaluation of alco- 
holism even though prognosis is still obscure (Criteria Committee, 1972). 


Medical complications due to alcohol use mimic other diseases. These complications can 
provide objective and reliable means of diagnosing the underlying alcoholism (Knott, et al, 
1974). 


Examples of some interesting screening signs and tests which may provide an index of suspicion 
of pathological use of alcohol include: 


a) Mean corpuscular volume determinations to pick up macrocytosis (> 94) of R.B.C. 
which usually occurs without anemia in a relatively well nourished working population of 
chronic alcohol users who show a high incidence of very mild clinically insignificant 
hepatocellular disease (Unger and Johnson, 1974). 


b) The skin may serve as a guide to early diagnosis; e.g., pruritis or itching of the skin 
(scratch marks) may be the only symptom up to two (2) years before cirrhosis of the 
liver can be proved by laboratory or clinical examination (Woeber, 1975). 


Some diagnostic tests which indicate active alcoholism or alcohol tolerance include: 


1) Glucose tolerance test which suggests spontaneous hypoglycemia or it may be a 
diabetic type curve but the fasting sugar is normal (Knott, et al, 1974). 


2) Hyperuricemia (10-15 mg %) occurs without symptoms of gout (Knott, et al, 
1974). 


3) Liver function abnormalities are seen as hyperlipemia, drug tolerance, and 
energy wastage (Lieber, 1975). 


Clinical and biochemical abnormalities show no constant relationship to histological findings in 
the liver. Thus liver biopsy should be considered an essential part of the full clinical 
assessment of the alcoholic patient who has been drinking heavily for more than 12 years. This 
may help avert development of cirrhosis as well as help clarify the pathogenesis and 
interrelationship of alcoholic hepatitis and cirrhosis (Bhathal, et al, 1975). 


B. Narcotic Addication: 


i) 


ii) 


iii) 


Early diagnosis may begin with identifying school children with emotional problems which 
should be treated. 


During narcotic addiction, urinary 17-ketosteroids are decreased, whereas during withdrawal, 
the levels increase as do the WBC counts (leukocytosis) (Eisenman, et al, 1958; 1961). 


As a diagnostic tool, naloxone, a narcotic antagonist, may be used to assess the degree of 
tolerance or addiction to narcotics serving as a guide to the type of treatment including dose 
of medication, and, preventing non-addicts or occasional users as identified by urinalysis from 
becoming addicted by enrolling in a methadone program (Wang, et al, 1974). 


What Remains Unknown: 
i) Classification of alcoholics with respect to the degree of severity of alcoholism other than 
that used in the criteria mentioned earlier and that proposed by Jellinek (Glatt, 1975), both of 
which are qualitative and not quantitative. 


ii) The incidence of nutritional disorders of the nervous system in the alcoholic and why certain 
parts of the brain are more vulnerable to nutritional deprivation. 


iii) The precise pathogenesis of Korsakoff's syndrome or psychosis. 

iv) Factors that maintain drinking behaviour (reinforcement). 

v) Little is known about the action of alcohol in the brain. 

Studies to be Done: 

i) Develop a specific alcohol antagonist which would provide a test to assess the degree of 
severity of alcoholism. This would be most useful in the early stages of alcoholism before 
medical complications become established. 

ii) Tests are needed to indicate quantitatively the nutritional status of the alcoholic to enable one 
to try to correlate the degree and progress of nutritional deficiency with the development of 
central nervous system lesions. 


iii) Try to find an animal model for alcoholism as it occurs in man. 


iv) More knowledge is needed as to how the brain functions making it easier to pick up altered 
function due to alcohol, reflected in behaviour. 


Il. Medical Treatment 


Tertiary prevention retards the advancement of disease and eliminates complications. Treatment for drug 
dependencies remains experimental. 
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Known Facts: 


A. Alcoholism: 


i) Malnutrition in alcoholism is due to: 
a) direct injury by alcohol in the liver as well as 


b) direct injury on the gastrointestinal tract thereby decreasing absorption of nutrients 
including vitamins; and, 


c) empty calories of alcohol giving rise to dietary deficiencies (Lieber, 1974). 


Thus, deficiency diseases develop more readily in the alcoholic such as neurological diseases manifested 
as destructive lesions in the brain and peripheral nerves (Victor, 1974), as well as liver damage. 
Alcoholic encephalopathy is due to B, deficiency which if prolonged leads to polyneuropathy (Bammer, 
1972). Thus, B-vitamins should be given to all alcoholics to avoid precipitation of the Wernicke- 
Korsakoff syndrome (neurological emergency) or worsen an early stage of the disease before a 
reversible biochemical lesior: becomes an irreversible structural one. 


The standard therapy often used for nutritional deficiency of the alcoholic is thiamine (B,) + multi- 
vitamins with chlordiazepoxide substituting for alcohol (Kissin, 1975; Rothstein, 1973). - However, 
reports have appeared that despite vitamin replacement clinical evidence of vitamin deficiency may 
persist in liver disease due to the inability of the liver to convert the vitamin to its active form (Kirsch 
and Saunders, 1972). In established alcoholic cirrhosis, withdrawal from alcohol before the onset of 
symptoms of hepatocellular insufficiency (jaundice, ascites, hematemesis) may result in improved 
prognosis. 


B. Narcotic Addiction: 

i) Methadone treatment of narcotic addiction is an interim approach. There is a report that 
drinking by alcoholic-narcotic addicts can be arrested by disulfiram when their maintenance on 
methadone is made contingent on their taking disulfiram. Such treatment may enable these 
patients to maintain some stability to adjust to society and perhaps make some fundamental 
changes in their life situations (Liebson, et al, 1973; Pugliese, et al, 1975). 

ii) Treatment should include a reduction in the pre-occupation that a patient has with drugs. In 
the presence of an antagonist, craving appears to be absent as is the conditioned abstinence, 
whereas with methadone blockade attempts are made to break through the blockade with 
massive doses of available heroin (Altman, 1974). 

iii) Regarding the pregnant narcotic addict and her baby; it has been observed that: 

a) more babies are being born to addicted women; 

b) complications of pregnancy are increased in these women; 

c) intrauterine death has occurred following narcotic withdrawal; 
d) fetal distress during labour occurs in about 20% of cases; 


e) mortality rate is high; 


f) babies of narcotic parents may not be recognized and may develop convulsions, hypo- 
glycemia and diarrhea; 


g) pre-term delivery is more common with post-natal complications seen as decreased 
birth weight and mental retardation (there may be some contribution by heavy tobacco 
and alcohol use); 

h) the sucking strength of the baby is decreased (Kron, 1975; Segal, 1974). 

2. What Remains Unknown: 
i) Specific treatment for alcohol overdose and for alcoholism. 
ii) Specificity of B-vitamins deficiencies. 


iii) Incidence of cerebral atrophy in alcoholics (vs. non-alcoholic) the existence of a clinical 
syndrome, the role of alcohol and malnutrition, and relation to defective protein synthesis. 


iv) Some unexplained clinical observations in alcoholics. 
v) Appropriate treatment for the narcotic addicted mother and baby remain unresolved. 
vi) Human teratogenicity of methadone is unknown. 

vii) There are some unresolved basic research issues surrounding methadone treatment. 

viii) Demerol (meperidine) is used in obstetrical analgesia. Babies born to such mothers may 
require resuscitation due to delayed respiration. The question arises whether Demerol is 
capable of producing an acute addictive state in the newborn or, at least sensitize the nervous 
system such that addiction may be more easily developed in such individuals later in life. 

3. Studies to be Done: 


i) Evaluate the standard therapy used in the treatment of the alcoholic patient. 


ii) Develop a specific alcohol antagonist(s) for the treatment of alcohol overdose and of al- 
coholism. 
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iii) Try to determine the causes of aggressive behaviour. 


We know that a male with an extra Y chromosome is prone to crime and violence. Is there 
any correlation with proneness to addiction (alcohol, narcotic) and are any enzyme defects 
present? 


iv) During autopsy, note the incidence of cerebral atrophy in alcoholics vs. non-alcoholics. Such 
information may be used for retrospective studies looking for the existence of a clinical 
syndrome. 


v) Try to resolve some unexplained clinical observations seen in the alcoholic patient, e.g., 
alcoholic myopathy. 


vi) The role of alcoholism in nutritional and mental! disorders. 


vii) Investiage the clinical efficacy of microencapsulation systems in treating overdose toxicities 
due to one or more drugs, and, as slow release systems for drugs (agonists and antagonists). 
Perhaps specific antagonists may be used in a microencapsultated form, one for each type of 
drug, placed in series. Some biodegradable polymers with narcotic antagonsists shall be tested 
clinically in the U.S. soon (Abrahams and Ronel, 1975; Martin and Sanquist, 1974; Yolles, et al, 
197). 


viii) Little has been done for the professional and iatrogenic type addicts. There should be different 
types of treatment programs with different term objectives. 


ix) Study drug effects, alone and in combination in the infant and on the fetus due to the mother 
and/or father taking drugs. 


x) A pregnancy registry should be established. The patient should be followed to term noting 
drugs taken, delivery outcome, and follow-up of mother and child. 
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REHABILITATION 


1. Known Facts: 


i) The patient must structure a new lifestyle (i.e., learn to accept responsibility for one's be- 
haviour and be in charge of one's life) with perhaps controlled drinking (depending on the 
severity of the disease) (Rosenberg, 1974). 


ii) MMPI (Minnesota Multiphasic Personality Inventory of Self-Evaluation) has been used to 
measure treatment success in terms of a lessening of alcoholismic personality patterns (Huber 
and Danahy, 1975). 


iii) Withdrawal from opiates produces an early abstinence syndrome followed by a protracted 
syndrome. This protracted syndrome appears in man about | month after withdrawal from 
morphine with some signs persistent to the 30th week after withdrawal (6 months) (Martin, 
1972): 

2. and 3. What Remains Unknown and to be Investigated is: 


How to control drinking for the individual without resorting to aversive methods. 
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FOLLOW-UP 


. Known Facts 


i) Relapses occur when emotional support is necessary. The use of long-acting antagonists would 
help avoid relapses (Rosenberg, 1974). 


ii) Medical check-ups of the alcoholic patient are desirable including drinking habits correlating 
them with the state of the disease process as regression, stabilization, or progression. 


. What Remains Unknown is: 


How to control the serious fulminating alcoholic hepatitis, with or without cirrhosis, which exists as a 
progressive destructive fatal disease irrespective of treatment. 


. Studies to be Done: 


i) Try to find out how relapses may be avoided. 
ii) Re-emphasize the need to study mechanisms regarding liver pathology. 


iii) Develop long-acting antagonists. 
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CONCLUSION 


Some comments on antagonists shall be made in the conclusion. 


RE: Alcoholism: 


Knowledge has been gained with respect to metabolism of alcohol and early diagnosis of alcoholism. 
Knowledge is lacking regarding the central effects of alcohol, how to test for the potential alcoholic, and 
specific antagonists for alcohol. 


It is therefore difficult to control alcoholism since it is difficult to identify the potential alcoholic and the 
existence of a biochemical lesion. If the central effects of alcohol were understood, an intelligent 
approach to the development of specific antagonists could be pursued. Such compounds would prove useful 
medically in: 


1) the treatment of: 


a) alcoholism as well as in 


b) life-threatening situations as overdose and interference with diagnosis, 


2) a) disruptive behaviour due to intoxication and, 


b) avoiding social consequences of intoxication as drunken driving, 


3) the prevention of alcoholic toxicities in the liver and central nervous system by helping to 
avoid tolerance, 


4) rehabilitation of an alcoholic patient and, 
5) providing a test to assess the degree of severity of alcoholism in a patient. 


It is evident that prevention and early diagnosis are essential to effectively counteract the serious problems 
associated with alcohol. 


RE: Narcotic Addiction 


Research has progressed to the point that a breakthrough has been made to help control narcotic addiction 
by the discovery of narcotic antagonists. Various practical useful applications exist for these compounds in 
the areas of prevention, treatment and rehabilitation. 


Since narcotic drugs are available to the public, it is possible to make them less hazardous by adding the 
appropriate amount of a pure narcotic antagonist (naloxone) which has differential absorption properties 
depending upon the route of administration. The use of antagonists would decrease the diversion of such 
drugs to non-medical use as well as prevent the toxic effect of narcotic-induced respiratory depression. 


As a diagnostic tool, narcotic antagonists may be used to assess the degree of tolerance or addiction 
(physical dependence) to narcotics which would serve as a guide to the type of treatment which should be 
used including the appropriate dose of the treatment medication if any. This would prevent the non-addict 
or occasional user, who is identified by urinalysis, from becoming addicted by enrolling him in a methadone 
program. 


Diversion which has led to accidental overdose deaths and parenteral abuse of methadone used in these 
programs could be avoided by combining it with an antagonist; such a preparation is available as Methenex. 
The level of tolerance would be decreased making it easier to eventually detoxify the patient. Following 
detoxification, long-acting derivatives of narcotic antagonists may help avoid relapses. These new 
compounds are in the early phases of development. 


The search of course continues for a non-addicting analgesic drug. 


Knowledge is lacking with respect to narcotic effects on the fetus which is subjected to the care or 
punishment within the womb depending upon the previous and current medical history of the mother, and 
the previous medical history of the father up to the time of conception. It is important to acquire this 
knowledge since an increasing number of our future generation will be represented by babies born to 
addicted individuals. 


. for 


Since serious adverse effects from dependency on drugs, especially alcohol, do occur, measures must be 
found to decrease the present (treatment) and future (prevention) adverse effects of non-medical use of all 
types of dependence-producing drugs in all age groups. A coordinated practical multidisciplinary approach 
is necessary to make a dent in the growing problem of addiction. 


In this presentation, an attempt has been made to highlight some of the key research findings that are of 
significance to clinicians and others working in the field of alcohol and drug dependence. Areas requiring 
further investigation cover a broad range of activity and no one agency has the resources to pursue all of 
these studies. A concerted effort should be made by funding agencies to promote research in these areas. 


A number of research projects in the various categories discussed are being supported by our Directorate. 
For those who would like additional information, summaries of these projects are available upon request as 
is a more detailed paper in the form of a monograph. 
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